«. A semiconductor p rooessing me(hod Qf p|asma 
oHemicai vapor deposhmg materia, over . semiconductQr ^ 
processing chamber comprising: 

Providing . suscep.or eiec.rode having . „ rst effective area A< ^ 
suscep.or efeCrode being configured ,o support . wor M ece- 

Providing a showerhead eiectrode within the chamber operabi, ad ja ce nt 
•he suscep,or eieCrode, fhe showerhead eiec.rode Having a second effective 
~ A, -ha, is iess tha n A, and being configured fo provide gaseous 
-o,an,s in,o the chamber, the susoepfor and ehowerhead eiecfrodes 
conning ,he on, y processing chamber eiecfrodes reiafive ,o which a 
^red bias is ,o be deveioped and a piasma processing environmen, is ,o be 
created; 

applying R P power t0 both , he susceptor ^ 

a singie RF power generafor, fhe appiied power defining a seiecfed 
Power ratio tha, is a function of a rafio o, eiectrode areas Al/A , and being 
SPM between the suscep.or and showerhead eiectrodes- and 

P-iding a, ieas, one reactive gas within the processing chamber 
e«ec„ve to chemica, vapor deposit a ,a y er of materia, on a wafer supported 
by .he susceptor electrode wi.hin ,he processing chamber 
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43. The method of claim 42, wherein applying RF power comprises 
providing RF power to each electrode proportional to an inverse of the ratio 
A 1 /A 2 effective to develop a desired bias relative to a semiconductor 
workpiece supported by the susceptor electrode and to develop a plasma 
processing environment within the processing chamber. 


44. The semiconductor processing method of claim 42, wherein 
applying RF power comprises: 

forming an operative connection between the susceptor electrode, the 
3 showerhead electrode, and an RF power splitter; 

forming an operative connection between the RF power splitter and the 
single RF power generator; 

splitting RF power supplied by the RF power generator into first and 
second power components; 

applying the first power component to the susceptor electrode; and 
applying the second power component to the showerhead electrode. 
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H d 45. The se mi conduo,or pressing method of olaim 42 ^ 

applying RF power comprises: 

.orming an operative connection between the sosoep.or eiectroCe the 
-werhead electrode, and a t r ansf ormer having an input side and an output 
-e ,e susceptor an. showerbead eieotro.es heing operative, coupied 
with the transformer output side; 

forming an operative connection between the transformer input s ide and 
the single RF power generator; 

splitting RF power supplied bv the rp ^ 
, ;; ea °y tne R F Power generator into first and 

u second power components; 

| app, ying the first power componen( to susoep(or ^ 

applying the second power component ,o the showerhea d eiectrode. 
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46. The semiconductor processing method of claim 42, wherein 

applying RF power comprises: 

forming an operative connection between the susceptor electrode, the 
showerhead electrode, and a transformer having an input side and an output 
side, the susceptor and showerhead electrodes being operatively coupled 
with the transformer output side; 

forming an operative connection between the transformer input side and 

the single RF power generator; 

splitting RF power supplied by the RF power generator into first and 

second power components; 

applying the first power component to the susceptor electrode; 
applying the second power component to the showerhead electrode; 

and 

wherein the transformer output side comprises a plurality of variably 
groundable coils for enabling the respective magnitudes of the first and 
second power components to be varied. 

47. The method of claim 42, wherein applying RF power comprises 
providing RF power to each electrode proportional to an inverse of the ratio 
A,/Aa raised to a fourth power effective to develop a desired bias relative to a 
semiconductor workpiece supported by the susceptor electrode and to 
develop a plasma processing environment within the processing chamber. 
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48. The method of claim 42, wherein applying RF power comprises 
providing RF power to the showerhead electrode proportional to (A 1 /A 2 ) 4 . 
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49. A semiconductor processing method of plasma enhanced 
chemical vapor depositing material over a semiconductor workpiece within a 
processing chamber comprising: 

providing a susceptor electrode having a first effective area Ai inside 
the chamber for supporting a workpiece; 

providing a showerhead electrode having a second effective area A 2 
inside the chamber; 

providing a transformer having an input side and an output side, the 
output side comprising a plurality of coils, one of the coils comprising a 
center coil; 

forming an operative connection between the transformer input side and 
a single RF power generator, the generator being configured to provide RF 
power to the transformer input side and comprising the only RF power source 
which is operably associated with the processing chamber; 

forming an operative connection between the transformer output side 
and the susceptor and showerhead electrodes, said connection comprising 
the only connection between the transformer and any processing chamber 
electrode; 
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grounding one of the transformer output side coils other than the center 
coil to produce first and second power components which are different in 
magnitude from one another, the first power component being applied to the 
susceptor electrode and the second power component being applied to the 
showerhead electrode, the second power component being related to a power 
of Ai/A 2 ; and 

providing at least one reactive gas within the processing chamber 
effective to chemical vapor deposit a layer of material on a wafer supported 
by the susceptor electrode within the processing chamber. 


50. The semiconductor processing method of claim 49, wherein the 
fl first power component is greater than the second power component. 

51. The semiconductor processing method of claim 49, wherein the 
transformer is capable of having others of the plurality of output side coils 
selectively grounded for varying the relative magnitudes of the first and 
second power components. 

52. The semiconductor processing method of claim 49, wherein the 
second power component is proportional to (A A /A 2 ) 4 . 

53. The semiconductor processing method of claim 49, wherein the 
area A 2 is less than the area Al 
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^ m Jl ASeTO ' COndUC,0rPro --~-^o a , vapordeposjting 

over . sem , onductor workpjece w(thjn a 

comprising: ™ er 

« seccn d P 2 RF power components „ ^ ^ 
P : e rSOUrC e comprisingtheon , yRFpowersouroewhichjsa 
the processing chamber; 

P°we ring on, y two processjng chamber e|ec(rodes 

oon d RF power componems , respective)y wherein ^ 
~s Pi and P2 „ a func( , n o( . rgtio be(ween 
(0 effect, ve areas; and 
. Prov, ding at least one reactjve wj(h|n me process 

s r ,o ° hemioa ' vap ° r dep ° sit • - - ~< on a wafer support ; 
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c\ V 55 The semiconductor processing method of claim 54, wherein the 

w 

powering only two processing chamber electrodes comprises: 

powering a susceptor electrode having the effective area A, with the 

first RF power component P 1( the susceptor electrode supporting at least one 

semiconductor workpiece for processing; and 

powering a showerhead electrode having the effective area A 2 with the 

second RF power component P 2) wherein A 2 < A 1( the showerhead electrode 

being powered to a greater magnitude than the susceptor electrode. 

H 56 The semiconductor processing method of claim 54, wherein 

powering only two processing chamber electrodes comprises powering at 
least one processing chamber electrode disposed on the exterior of the 
i y processing chamber. 
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57. The semiconductor processing method of claim 54, wherein 
splitting RF power comprises forming the second RF power component P 2 to 
be a power of Ai/A 2 . 
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58. The semiconductor processing method of claim 54, wherein 
powering only two processing chamber electrodes comprises: 

powering a susceptor electrode having the effective area Ai with the 
first RF power component P^, the susceptor electrode supporting at least one 
semiconductor workpiece for processing; and 

powering a showerhead electrode having the effective area A 2 with the 
second RF power component P 2 , wherein P 2 a (At/Aj?) 4 . 

59. A semiconductor processing method of effecting plasma enhanced 
chemical vapor deposition comprising splitting RF power between only a 
susceptor electrode and a showerhead electrode, wherein the showerhead 
electrode has a surface area A 2 smaller than a surface area Ai of the 
susceptor electrode, wherein a power component P supplied to the 
showerhead component is a function of a ratio Ai/A 2 of the areas, the 
susceptor and showerhead electrodes comprising part of a plasma enhanced 
chemical vapor deposition reactor from a single RF power generator during 
deposition, the single RF power generator comprising the only RF power 
generator which is associated with the reactor. 

60. The semiconductor processing method of claim 59, wherein 
splitting comprises forming the power component P to be a (A 1 /A 2 ) 4 . 
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61. The semiconductor processing method of claim 59, wherein 
splitting comprises forming the power component P to be proportional to a 
surface area ratio between the susceptor electrode and the showerhead 
electrode. 


62. The semiconductor processing method of claim 59, wherein: 
splitting RF power includes splitting the RF power splitter using a 
transformer including a center tapped secondary winding; and 

forming the power component P to be proportional to a surface area 
^2^e^ and the showerhead electrode. 
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